Anti-ischaemic activity of an antioxidant aldose reductase inhibitor on diabetic and non-diabetic rat hearts.
Many observations report the cardioprotective effects of inhibitors of aldose reductase in different models of ischaemia-reperfusion injury in diabetic myocardium. In this paper, the inhibitory effects of the new pyrido[1,2-a]-pyrimidin-4-one derivative PPO, whose aldose reductase-inhibitory and antioxidant effects were shown in a previous study, were evaluated. The effect of PPO was evaluated on aldose reductase from hearts of diabetic and non-diabetic rats, and compared with that of the reference drug epalrestat. Moreover, the two drugs were tested on isolated and Langendorff-perfused diabetic and non-diabetic hearts submitted to ischaemia-reperfusion cycle. Epalrestat showed equivalent levels of potency in inhibiting the activity of the enzyme in the diabetic and in the non-diabetic hearts. On the contrary, the inhibitory potency of PPO was decreased in the diabetic organs. In the diabetic hearts submitted to ischaemia-reperfusion, an increased level of heart aldose reductase activity was recorded, and both PPO and epalrestat produced cardioprotective effects, suggesting that aldose reductase is deeply involved in the process of ischaemia-reperfusion injury in diabetic myocardium. In non-diabetic hearts, where aldose reductase has a lower activity, epalrestat failed to produce significant protection, while PPO still maintained cardioprotective effects, which may be reasonably attributed to useful 'ancillary' effects - such as antioxidant activity - independent from the aldose reductase inhibition. Therefore PPO, a new molecule endowed with both aldose reductase-inhibitory effects and antioxidant activity, may represent the prototype of a new class of multitarget drugs, focused on two different steps deeply involved in the pathogenesis of ischaemic injury of diabetic hearts.